Numerous studies, in particular for the US, have shown that individuals in occupations with high injury risk are compensated for that risk by corresponding bonus payments. At the same time, male workers are overrepresented in the most dangerous occupations like scaolders or miners, while females typically work in relatively safe occupations with respect to occupational injuries. It is therefore remarkable that almost all studies analyzing the gender wage gap have disregarded dierent occupational injury risks as a potential explanatory variable for observed gender wage dierentials. By merging data on occupational injury risks to German and US panel data on individual workers, this study analyzes gender wage dierentials in Germany and the US considering fatal occupational injury risk. The Blinder-Oaxaca method is used to decompose the gender wage gap with and without consideration of the fatal injury risk. Our results indicate that the compensating wage dierentials for risky jobs are reected in the resulting gender wage gap, which is caused by the unequal distribution of occupational injury risks among men and women.
Introduction
The gender wage gap is a topic in labor economics that has received much attention, and heated debates have taken place regarding the factors that can help explain the observed dierentials in male and female earnings (see Altonji & Blank, 1999 for an overview). In this paper we add to the analysis of gender wage dierentials by focusing on an additional explanatory variable that has received little, if any, attention in previous analyses: the occupational injury risk.
Several studies estimating the value of a statistical life with labor market data (for a summary see Viscusi & Aldy, 2003) have shown that individuals in occupations with high injury risk are compensated for that risk by corresponding bonus payments. At the same time it is mainly men that work in the most dangerous occupations (such as scaolders, miners, sailors, etc.), while women tend to work in relatively safe occupations as regards the on-the-job risk of injury or death. If compensating wage dierentials for high injury risks exist for both genders, and the distribution of the occupational risks diers between male and female workers, then part of the gender pay gap can be explained by the dierences in the injury risks men and women experience. We therefore investigate the extent to which dierences in the occupational injury risk of the jobs that men and women occupy, and the corresponding compensation, can help explain observed gender wage dierentials.
Whereas the results of Groshen (1991) indicate for the US that sex segregation into occupations, industries and establishments can explain almost the entire wage gap, the study by Bayard, Hellerstein, Neumark, and Troske (1999) suggests that only a fraction of the gender pay gap is accounted for by that segregation, and a substantial part of the gender pay gap remains. This last result is in line with the ndings of Black, Kunze, and Salvanes (2004) using Norwegian employer-employee data. The study by DeLeire and Levy (2001) suggests that the sex segregation into occupations is dependent on dierent features of the jobs such as the occupational risks of injury and fatality. The results show that women choose safer jobs. If the occupational injury risk accounts for the sex segregation into occupations, and the segregation explains part of the gender pay gap, then it can be concluded that the unequal distribution of occupational injury risks causes part of the gender wage dierential.
In accordance with the evidence for the US (surveyed in (Viscusi & Aldy, 2003) ), recent studies for Germany also nd compensating wage dierentials for occupational injury risks (Bellmann, 1994 , Spengler, 2004 , Schaner & Spengler, 2005 . To our knowledge the only time that the occupational injury risk is considered in the explanation of the gender pay gap is in Lorenz and Wagner (1989) , who use the rst wave of the German socioeconomic panel and data from the statutory accident insurance organizations. The results do not conrm the hypothesis that the involving of the risk reduces the unexplained part of the gender pay gap.
In our paper we use two panel data sets for Germany and one for the US, each giving us necessary information for an analysis of gender wage dierentials, i.e. occupational choice and characteristics of the job and the individual. The data cover the years 1995 2001, and are then merged to complementing data on occupational injuries in Germany and the US, respectively. Adopting the standard human capital model (Becker, 1971) we use sociodemographic and occupational factors to explain the gender pay gap. The method by Blinder (1973) and Oaxaca (1973) is used to decompose the gender pay gap into a part caused by dierences in human capital and the occupational settings and into an unexplained surplus. Our data document a substantial gender wage gap of about 21.626.5 percent for full-time workers. Using the Blinder-Oaxaca decomposition a small part of this gender pay gap can be explained. This part increases when we include the occupational injury risk as an explanatory variable.
The paper is structured as follows: In section 2 we describe the data on individual workers and occupational injury risk, as well as the empirical specication. Estimation results follow in section 3. Section 4 concludes.
Data and empirical specication
In order to implement our analysis two sources of information are required. First, individuallevel data on sociodemographic characteristics, in particular human capital acquisition, as well as characteristics of the job. For Germany, these micro data come from the IAB employment subsample and from the German SocioEconomic Panel GSOEP (see below).
For the US we use data from the Panel Study of Income Dynamics PSID. Second, these data need to be complemented by information on the injury risk in certain occupations.
For Germany, we obtain corresponding data from insurance carriers. For the US, data from the Census of Fatal Occupational Injuries CFOI are used. We discuss these data sets in turn.
The IAB Employment Subsample (IABS) is a 2% random sample of the data stored by the IAB (Institut für Arbeitsmarkt-und Berufsforschung, Institute for labor market research), which is part of the German Federal Employment Service (Bundesanstalt für Arbeit). The data cover all employees registered by the German social insurance system since 1973. Supplementary information on establishments and on unem-ployment periods during which a claimant received transfer payments was added to the sample. The IABS we use covers a total period of 27 years from January 1, 1975 , until December 31, 2001 , and contains daily ow information. The data originate in corresponding notications regarding individual worker status that each employer has to make available for the compulsory health, annuity and unemployment insurances.
The IABS does not record individuals who are self-employed, family workers, judges, civil servants, soldiers, conscripts, individuals in community service as an alternative to military service, individuals who are marginally employed (i.e. below a certain threshold income, currently 400 Euros per month), and students enrolled in higher education. The large majority of the working population, however, is covered by the data: For instance, in 1995 79,4% of all people in paid work in West Germany appear in the data (Bender, Haas, & Klose, 1999) . The profession or occupation is coded into 130 occupational codes using code KldB75 from the Federal Statistical Oce. The version of the IABS that is available for scientic use has been made anonymous in several ways, a procedure which is described in detail in Bender, Haas, and Klose (2000) . The IABS covers roughly 200,000 individuals.
As mentioned above, the IABS is characterized by the legal obligation of the employers to report data on their employees for the health, pension and unemployment insurance schemes. This leads to a rather high reliability of the stored information, especially concerning the data necessary for the social security system. waves for our analysis. We exclusively consider full-time workers except the marginally employed and apprentices.
The data from the IABS, GSOEP, and PSID provide us with crucial information on sociodemographic and job characteristics at the individual level. For the purposes of our analysis this information needs to be complemented with Industrial Injury Data from other sources.
In Germany all occupational injuries, travel accidents and occupational diseases that cause an individual to be absent from work for at least three days are reported to the accident insurance if the concerned person is insured. The insurance associations, association of commercial and industrial workers' compensation insurance carriers (Hauptverband der gewerblichen Berufsgenossenschaften, HVBG), the Federal Association of Accident Insurers (Bundesverband der Unfallkassen, BUK), and the association of agricultural workers' compensation insurance carriers (Bundesverband der landwirtschaftlichen Berufsgenossenschaften, LSV) collect all these data about work accidents. All employed persons who are not insured with the LSV or BUK are insured at the HVBG. Contrary to employees, self-employed persons (with the exception of self-employed individuals in agriculture, who have to be insured with the LSV) can voluntarily choose to become member of a The data from the insurance associations give the total number of accidents each year in each occupation. The occupations are allocated to a three-digit code from the code list KldB75. In order to measure the occupational injury risk on the basis of the total number of injuries for each occupation each year it would be necessary to know the total number of insured workers in each occupation. This information, however, is not available, and not even the insurers themselves know these numbers. They only learn about the occupation of an insurant if he has an injury and they receive notication of the accident.
Hence, the total number of insurants per occupation has to be extrapolated from the number of employees in each occupation. In principle, two possibilities exist: the rst is to extrapolate using the Mikrozensus, i.e. the census data collected once every two years.
The other possibility is to choose the IABS, described above, for extrapolating.
The Mikrozensus is a random sample of all working people in Germany, while the IABS is a random sample of all employees registered in the social insurance system. The insurance data include the same groups of working people as in the IABS. In addition, unfortunately, insured self-employed and marginally employed persons are also included.
On the other hand, the Mikrozensus suers from the fact that it includes all self-employed persons, also the non-insured. Hence, both approximations are decient in dierent ways, and it cannot be said a priori which approach yields a better prediction of the total number of insurants by occupation.
We believe that the decisive factor for using the IABS is the possibility of counting Three measures of fatality risk will be used. The rst measure is the number of fatal injuries divided by the number of employed persons in each year in each occupation.
The second measure is the 7year average of the fatality risk, while the third measure is a 3year average of the years surrounding a particular year. We expect to have less measurement error in the 3year average and the 7year average relative to the annual rate. Table 2 contains sum summary statistics of the three used data sets. The wage regressions are estimated separately for men and women, and the following regression Abi is the highest schooling degree in Germany which qualify the entrance at university.
equations are used:
X is a vector of productivity related variables and ε the error term. Using OLS it is assumed that the estimated regression curve goes to the arithmetic means of all variables and the expectation of the residual is zero.
The dierence of the logarithmic wages becomes:
Equation 6 results from addition and subtraction of β m X F . The rst part of the wage
is the part of the wage gap that arises from dierences in the productivity of both sexes. The second term is the unexplained remainder, which could be interpreted as discrimination. In equation 5 addition and subtraction of β F X M is also possible, leading to a dierent weighting.The basic assumption that women would reach the same wage as men if no discrimination existed leads to the version displayed here.
This assumption is commonly used and sets the male wage as reference wage.
Considering the endowment dierences between men and women, the corrected wage gap is the dierence in wages if men and women have an identical endowment of all exogenous variables. The dierence is again expressed in relation to the male wage.
3 Results
The results of the pooled regressions are displayed in table 3. The estimated coecients show the expected signs: A higher schooling degree is associated with higher wage differentials and middle-aged workers earn more than the other age groups. A longer job tenure also leads to a higher wage rate. These results apply to all three data sets used.
Looking at Germany only, the results indicate that East German workers earn less than their West German counterparts. The coecient for the fatal injury risk is positive with high signicance, except for women in the GSOEP dataset. The table only presents the pooled regression results by using the annual injury risk as explanatory variable. The summary of results of applying the decomposition method are displayed in table 4. For all three data sets pooled regressions with the dierent risk measures and without any risk measure were done separately for male and female workers. The estimated coecients were used to calculate the unexplained part of the gender pay gap as described in the previous chapter. In the GSOEP and the PSID samples the gender pay gap can obviously be reduced without using the fatality risk as explanatory variable. Adding the fatality risk, however, leads to a further reduction of the unexplained gap. In contrast to these results, the Blinder-Oaxaca-Decomposition of the pay gap in the IABS sample leads to an increase of the gender pay gap.
The corresponding summary of results for the xed-eect regressions is described in 
Conclusions
In this study we examine male-female wage dierentials in Germany and the US. One panel data set for the US (PSID) and two panel data sets for Germany (GSOEP and IABS) are used, containing data on individual sociodemographic attributes and job characteristics. We complement these data by information on the occupational fatality risk.
In the data we nd a substantial "raw" gender wage gap of about 20.8 to 22.9 percent.
This gap is decomposed using the Blinder-Oaxaca method after pooled and panel regressions. Standard corrections for socioeconomic factors reduce the gap. Most importantly, including the occupational injury risk reduces the gap by up to 1 percentage point. While this may not seem a huge eect at rst glance, it does seem of relevance relative to the fact that including the set of socioeconomic factors brings about an average reduction of 3 percentage points. We therefore think that for future studies it is advisable to include occupational fatality rates among other explanatory variables in wage regressions explaining the gender pay gap.
